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Abstract
This paper discusses the teaching of Design for All in a university based design school. It
explains the approach taken to encourage engagement and learning with a subject that is
as much a philosophy and an ethos as it is a field within design with specific knowledge
sets, design processes and methods.
Taking a hybrid approach, the Design for All course combines a traditional
lecture/seminar format, with problem based learning centred in student project work. The
rationale is to help the students to search to understand various dimensions of the problem
space along with the current state of certain key issues, and to research ways to integrate
all this information and move forward. In this way, they are indirectly guided to look at the
bigger picture, to understand how people work around problems in order to try to combine
small and incremental changes to product design alongside creatively moving forward and
bypassing fundamentally inaccessible products and making systems accessible. That is,
they move beyond re-design to innovative design.
The authors hope that the approach taken here, of stimulating students to search and
research may be useful to other educators who are engaged in teaching areas of design
(sustainable design, transformational design) whose paradigms permeate the whole of the
design endeavour, and require students to think beyond the apparent constraints to
emergent properties.
Our paper draws upon the experience of teaching Design for All to try to position the role
of search (roughly, seeking to understand connections between the input and output in the
problem space) and research (ways to integrate the information) and the place of design
and of redesign. It is ‘in-progress research’ reflecting on how these activities aid critical
thinking and analysis in underpinning the creativity and innovation of products and systems
Keywords: teaching design for all, problem based learning, project based learning,
design ethos, creativity
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Introduction
In the last two decades, the teaching of Design for All has become more widespread not
just within Design Schools, but indeed wherever products, systems, services and
environments are being designed and created. Thus we find Schools of Architecture and
of Computer Science both incorporating some form of teaching about accessibility,
whether it concerns the built environment or an internet application.
Design for All is generally treated as synonymous with Universal Design. It is the term
preferred by the European Union, and respects not just inclusivity but also diversity. It
strives to create products and environments that are usable by the greatest number of
people and, where a single solution is not possible, then equal and attractive, but non
stigmatizing, alternatives are provided. In this way the diversity of individuals is
celebrated rather than forcing people into accepting a ‘one size fits all’ approach. Such
designs will mean that temporary disabilities (such as when someone has broken an arm,
or lost their glasses) or handicapping situations (when a screen display is exposed to the
sun’s glare; when a station announcement is drowned out by the noise of an incoming
train) are catered for in the design brief and its fulfilment. Design for All believes that in
this way that it will enhance all design, with features that are used by everyone regardless
of their abilities, just as remote control devices for TVs, garage doors, etc. are used by all,
and not just those with mobility impairments. Finally, even if ‘for all’ can never realistically
be attained, Design for All “forever attempts to close the gap through an increasingly
informed practice of designing for a continually broadening and deepening population.”
(Steinfield & Tauke 2002: 29)
Promotion and motivation of Design for All used to be central aspects of the teaching of
the subject, but several issues underpinning the need for Design for All are now more
widely acknowledged, particularly those related to demographics: i.e. the rise in the
proportion of elderly and disabled in most of the world’s populations; and those related to
the individual rights movement; and the subsequent politically incorrectness of not
including the needs of the disabled when designing.
This has meant that presently there is now less time needed to be spent on explaining
such issues, and more time available to spend on more formal methods. This enables
educators on the one hand to build on the experience gained by the continual maturing of
the field, and on the other to provide more structure to what is still at heart an ethos or a
philosophy of design or in the words of one eminent researcher in the field “an attitude of
mind” (Newell, 2000:43).
We believe that when faced with teaching and learning such kinds of design, it is
important for students to be engaged on two types of problem based activity: firstly to
search, i.e. seeking to broadly understand various dimensions of the problem space as
well as current state of certain key issues; and secondly to research ways to integrate
information and move forward with in-depth understanding of the problem space and
possible solutions. We see the search activity as derived from Simon’s metaphor of
design as seeing the input and outputs of problem situations, and seeking to understand
the “black box” in between (Simon, 1999:121). Further, we hope that this type of
approach may be useful to other educators who are engaged in teaching areas of design
(sustainable design (Cramer, 2007; Jansson et al.; 2008; Gürel, 2010); transformational
design (Burns et al. 2006; Inns, 2007; Jonas, 2011); capabilities approach (Dong, 2008))
that deal with such design philosophies that can permeate the whole of the design
endeavour.
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This paper reflects upon the experience of teaching a Design for All one semester course
to fourth year design students in a university based five year degree course in Greece for
the last six years. It examines the relationship between project work that is mainly
research based and the development of the students’ critical and analytical skills. The
aim of the paper is to highlight and explicate the various interdependencies between
research and analysis, and reflection and creation, and the role of Design for All in
stimulating these activities. In this way it hopes to add to the discussion regarding search
and research (Friedman, 2003) and their connections to design.
Examples of popular and widely used products that are not Designed for All might be, for
instance, ‘click and point’ digital cameras. Left-handed users generally find these items
difficult to use, because the buttons to click are positioned for use by right-handed users.
Worse, they may be impossible to use by people with disabilities that are related to their
hands (for instance in terms of grip, grasp, missing fingers, etc.) caused by diseases,
accidents or age-related weakness.
Students’ first reaction when challenged to think about re-design of such products, tends
to a decomposition process. They analyse the needs of each type of user and then,
piecemeal fashion, create solutions to each problem. However, while there may be some
useful results gained this way, it most often leads to unrealistic or counter-productive
thinking. For instance, creating two types of camera for left -handed and right -handed
users respectively is not economically feasible, nor even desirable for an item that may
be used by persons other than its owner. Another outcome may to incorporate a mish mash of conflicting requirements, such was seen in the real world design of mobile
phones marketed for the elderly and disabled by both LG and by Vodafone several years
ago that included large buttons and speakers at the expense of screen space, and did not
really solve anybody’s problem, despite being designed using the best research
techniques in capturing design requirements.
In the course on Design for All, the students are guided to avoid this experience of
limiting the problem space into the redesign of specific products, and of trying to define
the needs of various groups of disabled users, and coming up with a piecemeal,
impractical or conflicting sets of solutions for different small problems. Instead, students
are challenged to look at the bigger picture, to search to understand how people ‘work
around’ problems, in order to combine small and incremental but useful changes to
product design alongside innovative and creative ways of moving forward and bypassing
fundamentally inaccessible products on the way to making accessible systems.

Teaching and researching in Design for All The subject matter of Design for All is first and foremost influenced by its status as a
design philosophy. It represents a paradigm shift that has effectively challenged the
hidden assumptions that designers hold, and has significantly altered the way many
designers—as well as policy makers, educators, and the public—think and act.
Nevertheless, it is still not mainstream design. According to Ostroff, (2011: p 32)
“Until universal/inclusive design is infused in preprofessional and continuing
education, the attitudes of designers will limit their understanding and
appreciation of diversity. They will continue to shape their designs for a
mythical average norm, creating barriers that exclude the contributions and
participation of millions of people all over the world.”
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Awareness Raising
This has direct consequences on teaching Design for All. It means much of the teaching
is directed at raising awareness of what it is to be disabled in the modern world. Because
designers tend to design for themselves (Keates, 2003) and because teaching
programmes are limited in time, many choose to spend an important portion of teaching
time educating their students about disabled and elderly users with a variety of
awareness raising exercises. These are of two main types: the first are simulations where
the objective is for students to experience disability (using wheelchairs, spectacles to
reduce eyesight, etc). The second are various interactions with disabled and elderly users
such as inviting people with disabilities to lecture to students; involving users in
evaluating/testing existing designs and those produced by students; studying user
requirements through interviews, ethnographic observations and interviews, etc. (Newell,
2000; Christopherson, 2002; Nicolle & Maguire, 2003; Petrie, 2006; Kotze, 2007;
Carpinelli & Neumann; 2010).
It is encouraging to find that there has been some progress in understanding the
limitations posed by new technologies. This has been aided by a wide range of
informative documents, (e.g. those produced by the WAI and the RNIB in the UK and the
fact that a variety of useful multimedia material has been produced. This ranges from
home videos by disabled and/or elderly users mounted on publicly available sites, like
1
YouTube, (see, for instance the video: “How a Blind Person Uses The ATM” and
resources produced by organisations such as the University of Washington’s DO-IT
(Disabilities Opportunities Internetworking and Technology). These include videos where
people with disabilities explain how they use computer technology both in terms of the
2
benefits and the problems they experience. At the other end of the spectrum are
purposefully dramatised productions with professional actors that enact scripts centring
on problems people face with technologies (Newell, 2011).
This material would not be so useful if there were not a positive social response from
designers and design students in a climate that increasingly favours Design for All. So
with awareness needs possibly decreasing, there is more time to be spent on teaching
students how to design for all and elaborating theoretical foundations and empirical
approaches along with processes, methodologies, tools & methods.
This is welcome, because formal methods for teaching Design for All are limited in scope
and often provide only very high level guidance (Keates & Clarkson, 2003; McAdams &
Kostovich, 2011). Christophersen (2002) noted three aspects to teaching Design for All:
theory, end user involvement and evaluation, yet most teaching centres on end user
involvement and evaluation

Evaluation
Evaluation may be undertaken either with users or against criteria, such as guidelines.
Evaluation in Design for All has the added dimension that elderly and disabled users may
be more difficult to recruit and assess, because of sensory or physical problems which
impede communication. Further, there are difficulties in collecting a homogenous group of
users and there can be conflicting requirements between user groups. For example,
screen displayed messages on mobile phones are useful for people who are hard of
1

Video: How a blind person uses an ATM
http://www.youtube.com/watch?v=Jzah0A6IC5o

2

see the range of video resources at http://www.washington.edu/doit/Video/
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hearing but of little use to those with impaired sight. Sandhu (2002) suggests multilayered
approach that tests against the characteristics of the users, of the tasks, of the
environment, of the product and of the system. He offers checklists against which
characteristics can be tested. The USERFit tool, developed by Abascal et al. (2003) takes
a similar approach with an automated tool.

Guidelines
The other type of evaluation involves testing against guidelines such as the Universal
Design Principles (1997). Guidelines are useful for other things as well, for whilst all
principles may not be relevant to all designs, they can be used to guide the design
process, as well as to educate both designers and consumers about usable products and
environments.
However most sets of guidelines used for Design for All tend to suffer from being too high
level and/or not aligned with common design methodologies and processes. In Law et al.
(2008) guidelines of various types specifically drawn up to aid designers working on
Design for All in Information and Communication Technologies (ICTs) were critically
examined and evaluated heuristically. With one notable exception of guidelines that were
designed and evaluated by design professionals, the other guidelines were estimated to
be weak in regard to supporting typical design processes and the design mind-set of
those involved in Information and Communication Technologies (ICTs) design. Some
guidelines, like those from the Web Accessibility Initiative (WAI) of the W3C have been
recently been revised, and there is not yet widespread consensus on their usability.

Toolkits
Other Design for All educators have worked hard on creating aids such as the range of
3
tools in the Inclusive Design toolkit which is a joint venture between the University of
Cambridge and British Telecom (BT). The toolkit includes such things as an exclusion
calculator, which allows users to understand how many people would be excluded from
using the designed product/system. It has as well a design log to record design decisions;
impairment simulator software, a ready-made set of personas, and a tool to prompt users
through the (inclusive) design process.

Design Process
In terms of design process, the San Francisco State University has detailed a design
process for their Universal Design module that follows six steps: understanding,
observing, interpreting visualising/realising, evaluation/refining and implementation.
(Gomes, 2009). Taught modules are given on the economic, social and legal aspects of
Universal Design.

Knowledge Sets and Skills
As can be inferred, there is no ‘theory’ of Design for All, and perhaps this is to be
expected, in as much as there is no overarching theory of Design itself. However, there
are definitions and methods organised into knowledge sets and skills. An initial survey
collected information about the type of knowledge and skills being taught under the
umbrella of Design for All, and this information was then organised into a taxonomy. The
categorisation was then assessed for its usefulness and completeness in several ways –
in a practical workshop setting, by expert review, and by using it in real world educational

3
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settings (Darzentas, 2003; Nicolle et al. 2005). The refined framework of this taxonomy is
presented in Darzentas & Darzentas (2003) and shown in Figure 1 below.
This shows how sectors other than ICT, such as those for the Built Environment or
Transportation Systems, could be represented.
This work was part of two major curriculum efforts in Europe (both funded by the
European Union), that have helped to organise the teaching of Design for All. The
Inclusive Design Curriculum network (IDCnet) created the taxonomy and curriculum
working groups in the European Design for All eAccessibilty Network (EDeAN) and
DesignforAll @ eInclusion project (Keith & Whitney, 2008), carried the work forward by
examining how the knowledge sets might be broken down into various modules
organized around learning outcomes

Figure 1 Taxonomy of Core Knowledge and Skills

The taxonomy is meant to be descriptive, rather than prescriptive, and does not in any
way mandate the form that a specific course might take in terms of emphasis, topics and
depth/breadth of knowledge and skills.
In our department, we focus particularly on products and systems that include information
and communication technologies (ICT), however the profile of our graduate students is
such that they could apply their Design for All knowledge and techniques to other non
technologically enhanced areas such as products which do not contain computers, or
interior design, or design of services. Frequently students continue the work they have
done on the course and carry it over to studio work and competitions. Student concepts
have won awards in accessible street furniture, accessible bathroom layouts and
accessible shopping experiences

Teaching Design for All by project based work
th

In this section we describe the Design for All course that is taught to 4 year
undergraduate students on a 5 year degree course in the Department of Product and
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4

Systems Design Engineering . Students on this course have normally already followed
the Human Centred Design stream, and will have completed courses on Human
Computer Interaction and Interaction Design, as well as courses in Ergonomics and
th
Cognitive Science. In addition, they will have participated in 6 studio courses. In the 5
and final year, students are required to complete a work placement and a final project
dissertation that has a large research component.

Description and Time Frame
The Design for All course is taught over one 13 week semester. Strictly speaking, it is a
hybrid course, combining traditional lecture/seminar (2 x 2 hours a week) with a research
based project. The students begin working on their group project outside the class time
after approximately four weeks of lectures. This is enough for them to have become
acquainted with the general knowledge and skill sets of Design for All (see Figure 1). The
lectures are supplemented by assignments and discussion. The lectures continue with
the knowledge sets that pertain to Information and Communication Technologies,
(approximately weeks 4 to 7).
The instructions for the group project ask for a structured report and a presentation to the
class. A suggested template for the report structure is:
•
•
•
•
•

Introduction which sets the boundaries of the topic under investigation.
The current situation in regard to Design for All;
The challenges still to be overcome, (unmet requirements)
Possible solutions (product and system service level)
Conclusions (synthesis and critical review of what has been researched,
described, analysed and suggested).

The students are not asked to focus on solutions to problems, although they invariably do
seek an end point. They are told that they are being assessed upon their search/research
and synthesis skills, and the degree of innovation they bring to their suggestions, rather
than on how well they have dealt with “small” problems (e.g. suggesting installing an
awning to reduce sun’s glare on screen display).
The students present their group work to their fellow students during the class hours at
approximately weeks 8 and 9. This is done is the following way, the students must adhere
to a strict deadline of 15 minutes presentation time (and 5 minutes for questions,
clarifications and critique). Each group is assessed on their presentation skills, as well as
on the content.
In terms of presentation skills, students must be able to demonstrate that they are able to
‘practice what they preach’ and present in an accessible fashion. In order to assess this
part of the exercise, problems will be simulated. This may be situation based, i.e. a fault
with the screen projection, and this means that the students must have either have a
backup prepared (e.g. another presentation means, such as handouts, or alternative
projection device), or they must continue their presentation without the visual back up of
overhead slides or movies and be able to compensate for these. Other simulations may
be persona based. For example, students are told that there are people with impaired
vision in the audience. They must be prepared to cope with this eventuality, by for
instance, describing all visuals material and making sure that they do not leave unsaid
gestures or just point to objects, but describe them as well.

4
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In terms of content, students are assessed on the breadth of search and depth of
research. Their methods of dealing with the information they have searched for, as well
as problem definition and innovation (looking for solutions to identified problem situations)
are part of the brief and the students are awarded marks for the these aspects.
In the last classes (approximately weeks 10-13), after the presentations have been made,
are spent in summing up the methodologies used to examine the information amassed by
the groups, to highlight the strengths and weaknesses of various approaches and to
suggest how various approaches might be combined. Since students have already
discovered by themselves some ways of dealing with the information, they are more
receptive to understanding the methodologies and are able to reassess them more
confidently.
The final course assessment is the in the form of written exams. There are some set
knowledge questions, but the bulk of the grade goes to answers to questions on
hypothetical design brief and asks students to describe how they would go about
responding to the brief and Design for All.
The final grade is a composite of the marks from the final exams (50%) and the work for
the projects (50%). The project is marked with 25% for the presentations and 25% for the
written work.
The time frame for the 13 week semester is shown in Figure 2 below:

Week 1-4
Lectures
(with
assignment
and
discussion)

Week 5-7
Week
4

Topic
choice

Lectures
(with
assignment
and
discussion)

Week 8 and 9
Project
presentations
to class
(comment,
critique,
reflection)

Week 1013 Lectures
(with
discussion/
feedback)

Figure 2: Timeframe for Design for All course

Pedagogical goals
Following the typology of project methods elaborated by Lee (2009), the project based
component of our Design for All course falls roughly into the category of “guided project
method.” This sits midway between the directed and independent scale of projects. The
goals for such types of project methods are for: “investigative acquisition of knowledge
and collaborative inquiry in a defined area making significant use of decision making,
synthesis and argument” (p 555). This type of project is directed at “involved learners” on
a scale with autonomous learners at one end and dependent learners at the other.

Research based projects and Problem based learning
In addition to being a research based project, we see this work as being also problem
learning based. This style of problem based work makes students particularly aware not
just of what they have found out (search) but what conscious of the need to do something

Conference Proceedings

411

Design for All: Stimulating students to search and research

with information: to integrate it and eventually progress it into design concepts.. The hope
is that it encourages “student led acquisition of knowledge” (Tovey, 2011, p.5), regarding
not just the aspects of the problem space, but ways of dealing with it in order to make
some meaningful progress. We believe that this way of working is important to students
and practitioners of design, as a way to help them to synthesize search and research
activities, but also to lead to more creative idea and concept generation.

Group projects versus individual projects
The project work is always undertaken as group projects because in the authors view,
group projects have several advantages over individual projects. From the practical point
of view, with approximately 45 students undertaking the course, it is not possible to
review in class time so many projects, the group projects on the other hand, bring this
number down to a manageable but this is not the main concern. The main advantage of
group work is that, as has been advanced by constructivist pedagogical theory,
knowledge is sustained by social processes and that knowledge and social interaction
are inseparable. Therefore, in group work, students are actively encouraged to interact
socially, when undertaking their desktop based research as well as other research (realworld activities, such as observation of users, interaction with systems, task analysis,
interviews and questionnaires). They are also encouraged to report back during class
discussion time on things that they have had difficulty with; that interested them; that they
were surprised by, etc. in a spirit of sharing experiences. This report-back happens at the
end of each lecture, and fosters cross-fertilisation of ideas between the groups, and
learning beyond the timeframe of the lecture hours. It has a great benefit in helping
students to articulate their understandings and to analyse their views. A typical problem
occurring in Design for All is when students come up against conflicts in user
requirements, or when Design for All it does not seem logical to them. For instance, “if I
make a system accessible to children what happens to tall people who use it” or “do blind
people go to the cinema?” and most frequent of all, when students begin to believe that
designing specialised individualised solutions is perhaps a better use of their time, rather
than trying to find something that suits everyone.

Constructivist versus Traditional
The teaching strategies employed try to steer a middle path between the excesses of
constructivist approaches, including discovery, problem based, experiential and inquiry
based learning. Criticisms levelled at this collection of approaches is that if the level of
guidance is too minimalist then learning will not occur. According to Kirschner et al.
(2006), guidance can only recede when learners have sufficiently high prior knowledge to
provide their own ‘internal’ guidance. However Design for All does lend itself to
constructivist learning approaches because of the nature of the knowledge domain, which
has something of an encyclopaedic structure (Perrenet et al., 2000). What this means is
that the order in which various concepts are encountered is not prescribed, and further
learning will not be affected by a missing topic. This is in stark contrast to engineering,
which has a hierarchical structure and many topics must be learnt in a certain order,
because missing essential parts will result in a failure to learn later concepts (Mills &
Treagust, 2003).

Case study example – projects on Self Service Terminals
In order to illustrate the results described above, this section will present some of the
work done by students. For the past two years, the students have been asked to consider
accessibility and usability of self-service terminals (SSTs) and related devices used by
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members of the general public. SSTs provide access to information and applications for
communication, commerce, entertainment, or education. SSTs now cover many
application domains including:
•
•
•
•

financial services via automatic teller machines (ATMs), chip and pin payment
terminals and online banking security devices
travel services via ticket vending machines (TVMs), ticket validating machines
and self-service check-in kiosks at airports
retail goods and services via vending machines, self-service petrol pumps and
self-service checkouts at supermarkets
access to information such as government services kiosks, wayfinding in
hospitals or shopping centres or information about cultural heritage (in museums,
etc.)

Other terms for SSTs and related devices include: cash point machines, digital kiosks,
digital order stations, electronic point of sale (POS) machines, interactive kiosks, internet
kiosks, public digital terminals (PDTs) and self-service kiosks.
These systems are proliferating rapidly and providing more and more goods and
services, from medical services (e.g. hospital check- in machines) to government services
(e.g. postal services).
Yet while the benefits of self-service have been recognized by organisations that deploy
self-service terminals, the acceptance by users is more varied. For some people the
disadvantages outweigh the advantages, with the attractiveness of the 24/7 service
offered by the systems offset by exasperation, frustration, and anxiety-filled experiences.
Worse still, for other users, particularly older and disabled individuals, the systems are
simply not accessible, excluding them from the goods and services on offer and the
potential benefits of self-service.
These features of self service make them very suitable for students who can bring to bear
a variety of knowledge and skill sets. As fourth year students, they have already followed
semester long courses in Human Computer Design, and Interaction Design, as well as
Ergonomics and Cognitive Science (each two semesters).They have already followed six
th
design studios. They have still elective courses to undertake and in their 5 and final year
a dissertation, which has a large research component. Thus they fit well into the
descriptor supplied by Lee of “involved learners”.
Three recent projects on SSTs concerned: a food vending machine for use in schools,
cinema ticket issue machines, and booths for recycling household waste products. As
can be understood, within the topic of Self Service Terminals there are more than just
ATMs and TVMs. The students are responsible for finding the type of service/device they
want to research, although the particular instantiation has to be approved before they can
start work.
In each project the students undertake a large amount of desk based research work. The
research may often be combined with data gathering and/or evaluation activities when
there are real world examples of the type of service available. The types of activities
undertaken by the groups are as wide ranging as the groups are inventive and have
resources. Activities include, besides the obvious one of examining the artefact in situ,
observing usage and documenting barriers drawn on their understandings of human
limitations. In addition, groups have organised user to test the SST it, have contacted
user groups to interview them about their experiences with such artefacts. They have
contacted manufacturers of SSTs and deployers of SST services (in one case, the local
bus company) for their understandings about accessibility. The results of all the work
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carried out by groups are combined into the report and the presentation which are made
available to all students to consult, are revisited in final lectures and form part of the
subject matter for the final exam

Cinema Ticket Issue Machine
The group that worked on the cinema ticket issuing machine appeared to have the least
complicated project. The booking of tickets was undertaken online, and task of the SST
was to issue the tickets. The visited two cinemas and documented the use the service at
each. They documented the difficulties and categorised them according to location
difficulties, interface difficulties, service difficulties. This allowed them to make
suggestions that improved the situation in each of the three categories. This included
simple things like making the location of the machine easier to find, better hardware
design (screen tilts) better software for simpler more intuitive interaction. Regarding the
service, they found that although apparently simple to describe (the online form stated
“please pick up your ticket at the cinema ticket issuing machines”), but not to execute.
They cited various problems, (such as not understanding what validation the machine
needed to issue tickets, i.e. a code or the credit card that was used to book the ticket).
The unnecessarily complicated process led them to make some radical suggestions for
improving the service, such as virtual tickets making use of RFID technology, checked by
going through a gate, and thus avoiding the issue of paper tickets and the manual
checking of them. The use of loyalty cards could also carry users’ preferences for
seating, special needs, etc. Some of the ideas are shown in Figure 3 below

Figure 3: Cinema virtual ticket validation

Consumer waste recycling booths
The group working on the recycling booths were also able to go and study these in situ.
They observed the problems users encountered. They noted the problems of size and
space for approach; problems with interaction: understanding what went where, and how
to insert the different objects into the openings provided; and how to understand the
reward scheme (small amounts issued as debits at retail outlets or the amount credited to
a charity).
They concluded that the booths were difficult to use by themselves, but their location and
maintenance made them unpleasant, thus reducing motivation, while for elderly or
disabled people, the service was difficult to use of various manifestations of the problems
already mentioned, but also because the booths are located at shopping areas and not
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close to homes, meaning they must be transported. This group also made some
recommendations for improvements, but felt that to increase usage of these facilities they
should be relocated.
They examined other types of recycling services and schemes as part of thinking about
how these services could be made accessible to all. They began their presentation to the
class with a graph showing that of all the countries in the European Union, Greece has
the lowest activity in recycling. From this point, their work was able to analyse the
problems of the booths, but also to account for the some part of low rates in recycling by
consumers.
The pictures below show some of the documented problems

Pictures 1, 2 and 3

In the first picture, the booth is only accessible via steps, in the second, the children are
not easily able to reach the openings, while in the third, the LCD screen is a very small
refreshable line that is difficult to read.

School Snack Vending machines.
Students are not always able to examine in the real world examples of actual services.
Since the work is research based this is not a problem. A case in point was the group
working on the vending machines for schools to provide healthy snacks for primary
school children. They used the internet to find out about available systems, to understand
and document the problems of child obesity and also food allergies, and to make a
reasoned case for a system that would allow the child to interact with a vending machine.
An important part of the proposed system would be to allow children to make choices, but
for the items to be chosen to be predetermined by their parents from an online system. In
this way the parents would be able to ensure their child did not acquire unsuitable foods,
but at the same time the children could make choices just like the other children. A rough
prototype of system was sketched out. The system was designed to be used by children,
but could also be adapted for other institutions, such as nursing homes for the elderly. A
card acting as an electronic wallet could be used in the transactions, and this could be
‘loaded’ online by parents or guardians. The interface was simple and based upon
pictures and colours rather than labels and buttons, since the users were not able to
read.
Just as a rough guide, this project had an extensive bibliography citing 21 journal articles
and 70 websites. It covered areas such as abilities of children of primary school age, the
psychology of children with food allergies, laws governing sale of food in schools, and of
course, food vending machines and services.

Developing critical and analytical skills, fostering creativity.
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These three projects have been chosen to illustrate various styles of search and
research. With this short presentation, we have tried to illustrate how such research
based work can help in the development of critical and analytical skills. All of the groups
moved well beyond fixing the immediate accessibility problems. Their mode of working
encouraged them to think beyond the machines to the services they offer, to recruit other
technologies, to see that by designing with one group in mind (for instance children) it is
not so hard to adapt the system to other groups that need similar services.
The link between critical and analytical skills and research is helped by scaffolding with
methods and tools. The students here used variously already acquired knowledge and
skills, methods used by other groups, or asked directly for help during discussion time.
After the presentation, the lectures dealt exclusively with methods and tools used in
Design for All that help designers to understand the needs and limitations of disabled and
elderly, and shows how to include them in the design process, which moves from being
for the ‘user’ (singular) as in discourse of HCI and Interaction Design to being for ‘the
users’, (plural).
The link between research and creativity may be assisted by two different factors, one is
particular to Design for All. Many (Springer et al., 2004, Bieling, 2010) cite being inspired
by disability, meaning seeing how people cope with adverse situations or conditions or
realising that there are other senses that we have not fully explored. For instance, our
sense of smell, or of hearing, senses which are often highly developed in people with
sensory deprivations. This was the case of one of our students (Biliouri 2010) who won
an award for glassware which has sound capacity inspired by a blind friend.
Another, more general and cognitively based theory, holds that is making new ideas from
old situations that have some similarity with the one being studied (Bonnardel, 2000). For
Ward (2002), creativity is derived from a process that consists in the activation and novel
recombination of previously learned knowledge elements that then results in the
generation of new properties. Further, they note that the more people are forced to move
away from similar taught examples, the more creative they become. Thus we contend
that the search and research activity of the students, although it may lead to uncovering
information that is later discarded for the project work, may either reside in memory for
future creativity or may evoke some kind of creativity concerned with the project in hand.

Conclusions and Discussion
Current discourses in design pedagogy reflect the concerns of both practitioners and
theorists. It is important for those engaged in design pedagogy to push design research
to provide the theoretical foundations, as well the research methodologies and the
processes, methods and tools including empirical approaches for various types of design
activity. As noted by Tovey, research in design pedagogy can inform curriculum design
and design research helps in providing the theoretical underpinning for design
educations” (2011).Our work here both reflects inwards on Design for All, and outward to
Design itself.
Subjects in Design, like Design for All, or sustainable design or transformational design
do not confine themselves to sets of knowledge that students can learn. It is as much a
design ethic, an ethos and a design philosophy. The purpose of the course in Syros is not
to teach the students to design inclusive products, systems and services, as much as it is
to open their minds to thinking about different types of users and diversity in contexts of
use. It is a way for them to learn about the ways and the tools available to help them
design inclusively, and to encourage creative thinking about problem solving, whether
they take their inspiration from those who cope with everyday situations by finding
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workarounds, or whether they develop an affinity and understanding of the needs, wants
and desires of people. The intended result is that they are able to create new designs by
liberating themselves from current paradigms, to try out ideas that are attuned to people.
By not focusing so much on solutions, but more on problem definition, critical thinking and
analysis are encouraged. Critical thinking and analytic skills help students to be more
creative and innovative in the solutions they do come up with. To substantiate this claim,
our paper has tried to explain how, by not letting the students to only re-design’ , that is,
look at existing solutions and then try to fix them, encourages them to think more clearly
about bigger picture.
In addition, it is our we belief that such hybrid teaching strategies and designs can help
foster greater understanding of what has been learnt, better articulation of the
connections between design process activities and outcomes, and greater facility in
communicating design decisions, leading to, hopefully, better designs and designers.
It is also unashamedly to change student designer’s ways of thinking. As one student put
it: “I cannot look at anything now, be it product, system or service, without asking myself:
‘Would my Granny be comfortable with this?’ and thinking about ways to change things
so that she, and people like her, are not left out..”.
The authors would like to thank the anonymous reviewers for their helpful comments, as
well as the students of the Department of Product and Systems Engineering, University of
the Aegean.
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